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© A moving image signal encoding apparatus com- 
prises a frame decimating circuit for extracting en- 
coded frames from an input moving image signal at 
specified intervals, a frame interpolating circuit for 
obtaining an interpolated frame between the en- 
coded frames, and a circuit for obtaining an error 
formed by frame interpolation. A moving image sig- 
nal decoding apparatus comprises a receiving circuit 
for extracting a frame code from an inputted signal, 
a frame decoding circuit for decoding the frame 
code to obtain a reproduced frame, and a frame 
interpolating circuit for obtaining an interpolated 
frame between the reproduced frames. By transmit- 



ting an error of the interpolated frame from the 
encoding apparatus to the decoding apparatus and 
correcting the error of the interpolated frame with the 
decoding apparatus, the error of the interpolated 
frame is eliminated. Alternatively, depending on the 
value of the error of the interpolated frame obtained 
with the encoding apparatus, circuit determines the 
operation mode as to whether the frame interpolating 
circuit of the decoder carries out frame interpolation 
or preceding value holding and sends a flag to show 
the operation mode to the decoder, so that improve- 
ment is given when the error of the interpolated 
frame is large. 
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MOVING IMAGE SIGNAL ENCODING APPARATUS AND DECODING APPARATUS 



BACKGROUND OF THE INVENTION: 



1 . Field of the Invention 

The present invention relates to a moving im- 
age signal encoding apparatus for performing com- 
pression encoding of a moving image signal for 
transmission of the moving image signal or record- 
ing of the same on a recording medium and a 
decoding apparatus for decoding the codes which 
have been transmitted or reproduced from a re- 
cording medium to obtain a reproduced image. 



2- Description of Prior Art 

Recently, in the moving image signal encoding 
apparatus and decoding apparatus, in consequence 
of the developments of television telephones and 
television conference systems, various compres- 
sion encoding systems have been in practical use. 
As a procedure for curtailing the information 
amount to be used in these encoding systems 
there is a frame decimation. This is to curtail the 
information amount by decimating selected frames 
of the moving image signal in encoding. Since the 
movements of the reproduced images become un- 
natural by decimating the frames, frame interpola- 
tion is carried out in the decoding apparatus to 
obtain the reproduced images having smooth 
movements. 

As one of the precedents to carry out frame 
interpolation with a moving image signal decoding 
apparatus there is a construction shown in USP 
4,727,422. Hereinafter, construction of the conven- 
tional moving image signal encoding apparatus and 
decoding apparatus is described. 

The input of the moving image signal encoding 
apparatus is a moving image signal of 30 
frames/sec. The inputted moving image signal, 
after decimation of the number of frames to 1/2, 
becomes a moving image signal of 15 frames/sec. 
These remaining frames of the moving image sig- 
nal will be encoded. In the description hereinafter, 
these frames are called "encoded frames". Inter- 
frame motion vectors are obtained from the en- 
coded frames. The motion vectors are obtained on 
a block by block basis. The motion vectors are 
used for frame interpolation in the decoding ap- 
paratus. The encoded frames and the motion vec- 
tors are respectively encoded, after which addi- 
tional information is incorporated to obtain an out- 
put signal of the moving image signal encoding 
apparatus. The output signal is sent out to a trans- 



mission channel or recorded on a recording me- 
dium. 

The moving image signal decoding apparatus 
is to decode the signal encoded by the moving 
5 image signal encoding apparatus and reproduce 
the moving image signal. By a signal receiving 
circuit, each code is received from the transmission 
channel or read out from the recording medium. 
The codes are decoded by respective decoding 
10 circuits to become the reproduced frames and the 
motion vectors. The frequency of the reproduced 
frames is 1 5 frames/sec. A frame interpolation cir- 
cuit obtains interpolated frames each positioned 
between two reproduced frames. The frame inter- 
re polation is a motion compensating frame interpola- 
tion using a motion vector between the frames. By 
alternately outputting the interpolated frames and 
the reproduced frames, an output image signal of 
30 frames/sec is obtained. 
20 Howevr, the above construction involves the 
problem to cause errors to the interpolated frames 
because there are no correct motion vectors in 
such cases that: 

(1) there are objects which move in different direc- 
25 tions from each other in a block; (2) the back- 
ground appears from the shade of a moving object 
or the background is hidden by a moving object; 
(3) the moving object changes in shape; and (4) 
there is a movement accompanied with rotation. 

30 

SUMMARY OF THE INVENTION: 

An object of the. present invention is to realize 

35 reduction in errors of interpolation of frames in a 
moving image signal encoding apparatus which 
decimates frames in encoding and a moving image 
signal decoding apparatus which interpolates 
frames in decoding. 

40 To achieve this object, a moving image signal 
encoding apparatus of the present invention com- 
prises a frame decimator for extracting encoded 
frames from an input moving image signal at speci- 
fied intervals, a frame encoder for encoding said 

45 encoded frames to obtain frame codes, a frame 
interpolator for producing interpolated frames posi- 
tioned between said encoded frames from said 
frame codes, a motion estimator for evaluating er- 
rors of said interpolated frames, and a transmitter 

50 for transmitting said frame codes and output sig- 
nals of said error evaluator as an output signal of 
the moving image signal encoding apparatus. 

A moving image signal decoding apparatus of 
the present invention is to decode the signals 
transmitted from the aforementioned moving image 
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signal encoding apparatus, and comprises a re- 
ceiver for extracting said frame codes and said 
error evaluator output signals from the input signal, 
a frame decoder for decoding said frame codes to 
obtainthe reproduced frames, and a frame inter- 
polator for producing interpolated frames posi- 
tioned between said reproduced frames. 

Preferably, said error evaluator includes means 
for encoding the errors of said interpolated frames 
to error codes, and said moving image signal de- 
coding apparatus includes means for correcting the 
errors of said interpolated frames according to the 
error codes to obtain said reproduced frames and 
error-corrected interpolated frames in a specified 
sequence. 

Alternatively, said error evaluator includes 
means for obtaining the errors of said interpolated 
frames to obtain error codes and means for pro- 
ducing from the error codes a mode selection 
signal for changing over an operation mode of the 
frame interpolator of the moving image signal de- 
coding apparatus, and. in the moving image signal 
decoding apparatus, the frame interpolator includes 
means for selecting whether to perform frame inter- 
polation or to hold a preceding reproduced frame 
(to repeat the preceding reproduced frame) accord- 
ing to the mode selection signal, and outputs said 
reproduced frames and said interpolated frames in 
a specified sequence. 



BRIEF DESCRIPTION OF THE DRAWINGS: 

Fig. 1 is a block diagram showing a moving 
image signal encoding apparatus and a moving 
image signal decoding apparatus in a first embodi- 
ment of the present invention; 

Fig. 2 is an illustrative view to explain a 
relation between frames; 

Fig. 3 is a block diagram of a moving image 
signal encoding apparatus in a second embodiment 
of the present invention; 

Fig. 4 is a block diagram of a moving image 
signal decoding apparatus in the second embodi- 
ment of the present invention; 

Fig. 5 is a block diagram of an error evalua- 
tor and coder of a moving image signal decoding 
apparatus in a third embodiment of the present 
invention; 

Fig. 6 is a view showing an interpolated 
frame divided into a plurality of blocks; 

Fig. 7 is a block diagram of a moving image 
signal encoding apparatus in a fourth embodiment 
of the present invention; 

Fig. 8 is a block diagram of a moving image 
signal decoding apparatus in the fourth embodi- 
ment of the present invention; and 

Rg. 9 is a view showing a relation between 



frames in the fourth embodiment of the present 
invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS: 

5 

Hereinafter, the moving image signal encoding 
apparatus and decoding apparatus according to the 
embodiments of the present invention are ex- 
plained with referene to the drawings. 

70 Fig. 1 shows a block diagram of a moving 
image signal encoding apparatus and a decoding 
apparatus in a first embodiment of the present 
invention. In Fig. 1, the numeral 1 denotes the 
moving image signal encoding apparatus for en- 

J5 coding and transmitting a moving image signal, in 
which 101 is an input moving image signal, 102 is 
a frame decimator, 103 is a frame encoder, 104 is 
a local frame decoder, 105 is a frame, interpolator, 
106 is an error calculator and coder, 107 is a 

20 multiplexer and transmitter, and 108 is an output 
signal of the moving image signal encoding ap- 
paratus. The numeral 2 denotes the moving image 
signal decoding apparatus for reproducing the 
moving image signal, in which 201 is an input 

25 signal of the moving image signal decoding ap- 
paratus, 202 is a receiver and demultiplexer. 203 is 
a frame decoder, 204 is a frame interpolator, 205 is 
an error corrector, 206 is a selector, and 207 is an 
output signal of the moving image signal decoding 

30 apparatus. 

The operations of the moving image signal 
encoding apparatus and decoding apparatus con- 
stituted as above are explained by way of Fig. 1 . 
To an input of the moving image signal encod- 

35 ing apparatus, a moving image signal 101 to be 
encoded is inputted. A frame decimator 102 deci- 
mates the frames of the input moving image signal 
101 to one-half. This operation is illustrated in Rg. 
2 (a). A, B, C, D are the continued frames of the 

40 input moving Image signal, of which B and D are 
the frames to be decimated by the frame de- 
cimator 102, and A and C are the frames to be 
inputted to the frame encoder 103. In the following 
explanation, frames A and C are called the 

45 "encoded frames' 1 . The frame encoder 103 en- 
codes each encoded frame to a frame code 1038. 
The frame decoder 104 decodes the frame code to 
obtain a reproduced frame 1046. The frame Inter- 
polator 105 synthesizes interpolated frames 1051 

so each positioned between two reproduced frames. 
The relationship between the reproduced frames 
and the interpolated frames is explained in Rg. 2 
(b) . A' and c' are the reproduced frames, and 
these correspond to the encoded frames A and C. 

55 The encoded frames A and C are encoded by the 
frame encoder 103 and then decoded by the frame 
decoder 104 to be the reproduced frames A and 
C . Bi and Di are the interpolated frames outputted 
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by the frame interpolator 105. The error evaluator 
and coder 106 encodes an error of each interpo- 
lated frame obtained as a difference between the 
Interpolated frame and a corresponding frame of 
the input moving image signal, and outputs it as an 
interpolated frame code 1066. The multiplexer and 
transmitter 107 multiplexes the frame codes and 
the interpolated frame codes, and outputs the mul- 
tiplexed result as an output signal 108 of the mov- 
ing image signal encoding apparatus. 

Next, the operations of the moving image sig- 
nal decoding apparatus 2 are explained. The mov- 
ing image signal decoding apparatus 2 is to de- 
code the inputted signal 201 and output a repro- 
duced moving image signal. The inputted signal 
201 is the output signal 108 of the moving image 
signal encoding apparatus 1 . The receiver and de- 
multiplexer 202 extracts the frame codes 2021 and 
the interpolated frame codes 2022 from the input- 
ted signal. These codes are respectively equal to 
the frame codes 1038 and the interpolated frame 
codes 1066 of the moving image signal encoding 
apparatus 1. The frame decoder 203 decodes the 
frame codes and outputs reproduced frames 2036. 
The frame interpolator 204 synthesizes interpolated 
frames 2041 each positioned between two repro- 
duced frames. The relationship between the repro- 
duced frames and the interpolated frames is the 
same as in the case of the moving image signal 
encoding apparatus 1 as shown in Fig. 2 (b) . The 
error corrector 205 corrects the errors of the inter- 
polated frames by using the interpolated frame 
codes 2022. The selector 206 alternately selects 
the reproduced frames 2036 and the error-cor- 
rected interpolated frames 2037 to obtain the out- 
put signal 207 of the moving image signal encod- 
ing apparatus. A display apparatus 208 displays 
the reproduced image based on the output signal 
207 of the moving image signal encoding appara- 
tus 2. 

Fig. 3 shows a block diagram of a moving 
image signal encoding apparatus in a second em- 
bodiment of the present invention. In Fig. 3. the 
numeral 101 is an input moving image signal, 102 
is a frame decimator, 103 is a frame encoder, 1033 
is a subtraction circuit, 1035 is a DCT (discrete 
cosine transform) operation circuit, 1037 is a quan- 
tizer, 104 is a local frame decoder, 1041 is a 
dequantizer, 1043 is an inverse DCT (IDCT) opera- 
tion circuit, 1045 is an addition circuit, 1047 is a 
frame memory, 1048 is a motion compensator, 105 
is a frame interpolator, 106 is an error evaluator 
and coder, 1061 is a subtraction circuit, 1063 is a 
DCT operation circuit, 1065 is a quantizer, 107 Is a 
multiplexer and transmitter, 108 is an output signal 
of the moving image signal encoding apparatus, 
and 1091 is a motion estimator. 

The operations of the moving image signal 



encoding apparatus constituted as above are ex- 
plained by way of Fig. 3. 

The motion estimator 1091 estimates the mo- 
tion of the input moving image signal 101 and 

5 outputs a motion vector 1092. 

The frame decimator 102 decimates the frames 
of the input moving image signal to one-half. The 
operation of the frame decimator 102 is the same 
as that of the first embodiment. 

70 The frame encoder 103 encodes the encoded 
frames 1031 to frame codes 1038. The encoding 
method is an interframe coding. The subtraction 
circuit 1033 obtains a predicted error signal 1034 
which is a differential value between the encoded 

75 frame 1031 and a predicted frame 1032 formed by 
the later-described local decoder 104. The DCT 
operation circuit 1035 transforms the predicted er- 
ror signal 1034 to a DCT coefficient 1036. The 
quantizer 1037 quantizes the DCT coefficient 1036 

20 to obtain the frame code 1038. 

The local decoder 104 decodes the frame code 
1038 to obtain a reproduced frame 1046 and the 
predicted frame 1032. The dequantizer 1041 de- 
quantizes the frame code 1038 to obtain a repro- 

25 duced DCT coefficient 1042. The inverse DCT op- 
eration circuit 1043 inverse discrete cosine trans- 
forms the reproduced DCT coefficient 1042 to ob- 
tain a reproduced predicted error signal 1044. The 
addition circuit 1045 adds the reproduced predict- 

30 ed error signal 1044 and the predicted frame 1032 
to obtain the reproduced frame 1046. The frame 
memory 1047 memorizes the reproduced frame 
1046. The motion compensator 1048 carries out a 
motion compensation of the reproduced frame read 

35 out from the frame memory 1047 according to the 
motion vector 1092 to obtain the predicted frame 
1032. 

The frame interpolator 105 synthesizes an in- 
terpolated frame 1051 from the motion vector 1092 

40 and the reproduced frame 1046. The relationship 
between the reproduced frames and the interpo- 
lated frames is the same as that explained in the 
first embodiment. 

The error evaluator and coder 106 encodes the 

45 error of the interpolated frame 1051 to obtain an 
interpolated frame code 1066. The subtraction cir- 
cuit 1061 calculates a differential value between the 
interpolated frame 1051 and a corresponding frame 
of the input moving image signal 101 to obtain an 

so interpolated frame error signal 1062. The DCT 
(Discrete Cosine Transform) operation circuit 1063 
transforms the interpolated frame error signal 1062 
to a DCT coefficient 1064. The quantizer 1065 
quantizes the DCT coefficient 1064 to obtain the 

55 interpolated frame code 1066. 

The multiplexer and transmitter 107 multiplexes 
and outputs the frame code 1038, the motion vec- 
tor 1092, and the interpolated frame code 1066 as 
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the output signal 108 of the moving image signal 
encoding apparatus. 

Fig. 4 shows a block diagram of a moving 
image signal decoding apparatus in the second 
embodiment of the present invention. In Rg. 4, the 
numeral 201 is an input signal of the moving image 
signal decoding apparatus, 202 is a receiver and 
multiplexer, 203 is a frame decoder, 2031 is a 
dequantizer, 2033 is an inverse DCT operation cir- 
cuit, 2035 is an addition circuit, 2037 is a frame 
memory, 2038 is a motion compensator, 204 is a 
frame interpolator, 205 is an error corrector, 2051 
is a dequantizer, 2053 is an inverse DCT operation 
circuit, 2055 is an addition circuit, 206 is a selector, 
and 207 is an output signal of the moving image 
signal decoding circuit. 

The operations of the moving image signal 
decoding apparatus constituted as above are ex- 
plained by way of Fig. 4. 

The input signal 201 is an output signal of the 
moving image signal encoding apparatus of Fig. 3. 
The receiver and demultiplexer 202 extracts a 
frame code 2021, an interpolated frame code 2022, 
and a motion vector 2023 from the input signal 
201. These codes are equal to the frame code 
1038, the interpolated frame code 1066, and the 
motion vector 1092, respectively, of the moving 
image signal encoding apparatus in Fig. 3. 

The frame decoder 203 decodes the frame 
code 2021 to obtain a reproduced frame 2036. The 
dequantizer 2031 dequantizes the frame code 2031 
to obtain a reproduced DCT coefficient 2032. The 
inverse DCT operation circuit 2035 inverse discrete 
cosine transforms the reproduced DCT coefficient 
2032 to obtain a reproduced predicted error signal 
2034. The addition circuit 2035 adds the repro- 
duced predicted error signal 2034 and a predicted 
frame 2039 formed by the later-described motion 
compensator 2038 and to obtain the reproduced 
frame 2036. The frame memory 2037 memorizes 
the reproduced frame 2036. The motion compensa- 
tor 2032 carries out a motion compensation of the 
reproduced frame read out from the frame memory 
2037 according to the motion vector 2023 to obtain 
the predicted frame 2039. 

The frame interpolator 204 synthesizes an in- 
terpolated frame 2041 from the motion vector 2023 
and the reproduced frame 2036. The relationship 
between the reproduced frame and the interpolated 
frame is the same as explained in the first embodi- 
ment. 

The error corrector 205 corrects the error of 
the interpolated frame 2041 by using the interpo- 
lated frame code 2022. The dequantizer 2051 de- 
quantizes the interpolated frame code 2022 to ob- 
tain a reproduced DCT coefficient 2052. The in- 
verse DCT operation circuit 2053 inversely discrete 
cosine transforms the reproduced DCT coefficient 



2052 to obtain an interpolated frame error signal 
2054. The addition circuit 2055 adds the repro- 
duced interpolated frame error signal 2054 and the 
interpolated frame 2041 to obtain a reproduced 

5 interpolated frame 2056. The selector 206 alter- 
nately selects the reproduced frames 2036 and the 
reproduced interpolated frames 2056 to obtain the 
output signal 207 of the moving image signal de- 
coding apparatus and supplies the output signal 

io 207 to the display apparatus 208. 

Fig. 5 shows a block diagram of an error 
evaluator and coder of a moving image signal 
encoding apparatus in a third embodiment of the 
present invention. 

15 The constructions of the other parts are the 
same as those in the second embodiment shown in 
Fig. 3. In Rg. 5, 1051 is an input interpolated 
frame, 101 is an input moving image signal of the 
moving image signal encoding apparatus, 1061 is a 

20 subtraction circuit, 1063 is a DCT operation circuit, 
1065 is a quantizer, 1068 is an error calculator, 
10611 is a comparator, 10610 is a reference level, 
10613 is a switch, and 1066 is an interpolated 
frame code. 

25 The operations of the error evaluator and coder 
circuit constituted as above are explained by way 
of Fig. 5. The subtraction circuit 1061 obtains an 
interpolated frame error signal 1062 which is a 
differential value between the input interpolated 

30 frame 1051 and the input moving image signal 101. 
The DCT operation circuit 1063 transforms the 
interpolated frame error signal 1062 to a DCT co- 
efficient 1064. The quantizer 1065 quantizes the 
DCT coefficient 1064 to obtain a code 10614. The 

35 error calculator 1068 obtains the value of the inter- 
polated frame error signal 1062 on a block by 
block by block basis to obtain an error value 1069. 
This block is explained with reference to Rg. 6. In 
Fig, 6, 3001 shows an interpolated frame, and 3002 

40 is a block in this frame. The interpolated frame is 
divided at intervals of 8 image elements both verti- 
cally and horizontally to obtain each block. The 
comparator 1061 compares the error value 1069 
with a specified reference level 10610, and closes 

45 the switch 1061 when the error value 1069 exceeds 
the reference level 10610. When the switch is 
closed, the output code 10614 of the quantizer 
1065 becomes the interpolated frame code 1066 
which is an output of the interpolated frame encod- 

50 ing circuit. 

Rg. 7 shows a block diagram of a moving 
image signal encoding apparatus in a fourth em- 
bodiment of the present Invention. In Fig. 7, the 
numeral 101 is an input moving image signal, 102 

55 is a frame decimator, 103 is a frame encoder, 104 
is a frame decoder, 105 is a frame interpolator, 107 
is a transmitter and multiplexer, 108 is an output 
signal of the moving image signal encoding ap- 
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paratus, 1091 is a motion estimator, 1093 is an 
error evaluator. and 1094 is a selector. 

The operations of the moving image signal 
encoding apparatus constituted as above are ex- 
plained by way of Fig. 7. 

The frame decimator 102 decimates the frames 
of the input moving image signal 101 to one-half. 
The operation of the frame decimator 102 is the 
same as that of the first embodiment. 

The frame encoder 103 encodes the encoded 
frame to obtain the frame code 1038. The frame 
decoder 104 decodes the encoded frame to obtain 
the reproduced frame 1046. The frame interpolator 
105 produces the interpolated frame 1051 from the 
motion vector 1092 and the reproduced frame 
1046. The relationship between the reproduced 
frame and the interpolated frame is the same as 
that explained in the first embodiment. 

The error evaluator 1093 obtains the error of 
the interpolated frame 1051 and outputs a mode 
selection signal 10931. When the error of the inter- 
polated frame is smaller than a predetermined ref- 
erence level, the mode selection signal becomes a 
code indicating a frame interpolation mode. When 
the error is larger than the reference level, the 
mode selection signal becomes a code indicating a 
previous value retaining mode. The selector 1094 
outputs as its output 1096 the motion vector 1092 
when the mode selection signal indicates the frame 
interpolation mode, and outputs a flag signal when 
the mode selection signal indicates the previous 
value retaining mode. 

The multiplexer and transmitter 107 multiplexes 
and outputs the frame code 1038 and the output 
1096 of the selector 1094 as the output signal 108 
of the moving image signal encoding apparatus: 

Fig. 8 shows a block diagram of the decoding 
apparatus in the fourth embodiment of the present 
invention, in Fig. 8, 201 is an input signal of the 
moving image signal decoding apparatus, 202 is a 
receiver and demultiplexer, 203 is a frame decoder, 
204 is a frame interpolator, 206 is a selector, and 
207 is an output signal of the moving image signal 
decoding apparatus. 

The operations of the moving image signal 
decoding apparatus constituted as above are ex- 
plained by way of Fig. 8. 

The moving image signal decoding apparatus 2 
is to decode the inputted signal 201 and output the 
moving image signal 207. The inputted signal 201 
is the output signal 108 of the moving image signal 
encoding apparatus of Fig. 6. The receiver and 
demultiplexer 202 extracts from the inputted signal 
201 a frame code 2021 and a signal 2024 which is 
the motion vector or the flag signal. 

When the motion vector is extracted from the 
receiver and demultiplexer 202, the operation se- 
quence is as follows. The frame decoder 203 de- 



codes the frame code 2021 to obtain the repro- 
duced frame 2036. The frame interpolator 204 in- 
terpolates a frame between the reproduced frames. 
The selector 206 alternately selects the reproduced 

5 frames 2036 and the interpolated frames 2087 to 
obtain the output signal 207 of the moving image 
signal decoding apparatus. In Fig. 9 (a) the output 
signal of the moving image signal decoding ap- 
paratus is shown, in which A and C' are the 

w reproduced frames, and Bi' and Di' are the interpo- 
lated frames. 

Further, when the flag signal is extracted as the 
output 2024 of the receiver and demultiplexer 202, 
the operation sequence is as follows. The frame 

is decoder 203 decodes the frame code 2021 to 
obtain the reproduced frame 2036, The frame inter- 
polator 204 obtains the frame positioned between 
the reproduced frames by holding the preceding 
frame. The held previous reproduced frame is out- 

20 putted as the output frame 2087. This operation is 
shown in Fig. 9 (b) . The frames a' and c' at the 
time tO and t2 are the reproduced frames, and the 
frames A and C' at the time t1 and t3 are those in 
which the frames A and c' at the time tO and t2 

25 are respectively held for 1 frame period of time, 
i.e., the reproduced frames A and c' are repeated. 
The selector 206 alternately selects the reproduced 
frames 2036 and the output frames 2087 of the 
frame interpolator 204 to obtain the output signal 

30 207 of the moving image signal decoding appara- 
tus. The output signal 207 is displayed as a repro- 
duced image by the display apparatus 208. 



35 Claims 

1. A moving image signal encoding apparatus 
comprising a frame decimator for extracting the 
encoded frames from an input moving image signal 

40 at specified intervals, a frame encoder for encoding 
said encoded frames to obtain frame codes, a 
"frame interpolator for producing interpolated frames 
positioned between said encoded frames from said 
frame codes, an error evaluator for evaluating er- 

45 rors of said interpolated frames, and a transmitter 
for transmitting said frame codes and output sig- 
nals of said error evaluator as an output of the 
moving image signal encoding apparatus. 

2. A moving image signal encoding apparatus 
so comprising a frame decimator for extracting en- 
coded frames from an input moving image signal at 
specified intervals, a frame encoder for encoding 
said encoded frames to obtain rame codes, a de- 
coder for decoding said frame codes to obtain 

55 reproduced frames, a frame interpolator for produc- 
ing interpolated frames positioned between said 
reproduced frames, an interpolated frame encoder 
for encoding errors of said interpolated frames to 
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obtain interpolated frame codes, and a transmitter 
for transmitting said frame codes and said interpo- 
lated frame codes. 

3. A moving image signal encoding apparatus 
according to Claim 2, wherein said decoder in- 
cludes means for decoding the frame code to 
obtain a reproduced frame, and means for obtain- 
ing a predicted frame, and said encoder comprises 
a subtractor for obtaining a predicted error signal 
from said encoded frame and said predicted frame, 
and a predicted error encoder for encoding said 
predicted error signal to obtain a frame code. 

4. A moving image signal encoding apparatus 
according to Claim 2, wherein said interpolated 
frame encoder includes a subtractor for obtaining a 
difference between said interpolated frame and a 
corresponding frame of said input moving image 
signal, and an error encoder for encoding said 
difference to obtain an interpolated frame code. 

5. A moving image signal encoding apparatus 
according to Claim 2, wherein said interpolated 
frame encoder includes a subtractor for obtaining a 
difference between said interpolated frame and a 
corresponding frame of said input moving image 
signal, an error calculator for obtaining a value of 
said difference, an encoded area selector for deter- 
mining an area for encoding said difference by an 
output of said error calculator, and an encoder for 
encoding said difference by using an output of said 
encoded area selector to obtain an interpolated 
frame code. 

6. A moving image signal encoding apparatus 
according to Claim 2, further comprising a motion 
estimator for detecting a motion vector of the input 
moving image signal, wherein said decoder in- 
cludes means for decoding the frame code to 
obtain a reproduced frame, and means for motion 
compensating said reproduced frame by said mo- 
tion vector to obtain a predicted frame, and said 
encoder includes a subtractor for obtaining a pre- 
dicted error signal from said encoded frame and 
said predicted frame, and a predicted error en- 
coder for encoding said predicted error to obtain a 
frame code. 

7. A moving image signal decoding apparatus 
for decoding a signal produced by the moving 
image signal encoding apparatus of Claim 2, com- 
prising a receiver for extracting said frame code 
and said interpolated frame code from an input 
signal, a decoder for decoding said frame code to 
obtain the reproduced frame, a frame interpolator 
for producing the interpolated frame positioned be- 
tween said reproduced frames, an error corrector 
for correcting an error of said interpolated frame, 
and means for producing a moving image signal 
from said reproduced frame and an output of said 
error corrector. 

8. A moving image signal encoding apparatus 



comprising a frame decimator for extracting en- 
coded frames from an input moving image signal at 
specified intervals, a motion estimator for obtaining 
motion vectors between said encoded frames, a 

5 frame encoder for encoding said encoded frames 
to obtain frame codes, a frame interpolator for 
producing interpolated frames positioned between 
said encoded frames from said frame codes, an 
error calculator for obtaining errors of said interpo- 

10 lated frames, a selector for selecting whether to 
output said motion vectors or to output a flag to 
indicate not to output said motion vectors by using 
the errors obtained by said error calculator, and 
means for outputting said frame codes and an 

is output of said selector. 

9. A moving image signal decoding apparatus 
for decoding the signal produced by the moving 
image signal encoding apparatus of Claim 8, com- 
prising a receiver for extracting the frame codes 

20 and said interpolated frame codes from an inputted 
signal, a frame decoder for decoding said frame 
codes to obtain reproduced frames, and a frame 
interpolator for producing interpolated frames posi- 
tioned between said reproduced frames or holding 

25 a preceding reproduced frame, wherein, when said 
receiver outputs a motion vector, said frame inter- 
polator produces an interpolated frame, and when 
said receiver receives a flag, said frame interpola- 
tor holds the preceding reproduced frame. 

30 



35 



40 



45 



50 



55 



8 



EP 0 397 402 A2 




EP 0 397 402 A2 





EP 0 397 402 A2 




EP 0 397 402 A2 




EP 0 397 402 A2 




FIG.6 



EP 0 397 402 A2 




EP 0 397 402 A2 




